In Egypt, a large number of tomato varieties are grown but most of them lost their potential mainly because of the biotic and abiotic factors. Among these factors, heat stress that is one of the most important determinants of the continuity of the production in the late summer period. The aim of the current study was to assay the role of some treatments in lessening the harmful impacts of high temperatures on production of two commercial hyrids "Alisa F 1 " and "888 hybrid". The study was elaborated in the open field at El-Baramoun farm, Mansoura Horticulture Research Station, Dakahlia governorate during two successive late summer seasons of 2014 and 2015. The experimental design was in split plot included six treatments i.e., naphthaline acetic acid (NAA) at 2.5 ppm, Purshade (CaCO 3 ) 1%, Kaoline (Aluminum silicate) 2.5% as foliar spray and intercropping with maize through two levels of shading; shade 2 (intercropping with maize at two meters apart at the same side of ridge planted with tomato; shade 3 (intercropping at three meters apart at the same side of ridge planted with tomato). Significant differences were observed between "Alissa F 1 " and "888 hybrid" tomato hybrids for the majority of studied traits. In general, the mean performance of "888 hybrid" grown under high temperature was better and more tolerant than "Alissa F 1 ". In regard to effect of the treatments, both treatments of shade 2 and NAA gave the highest plant height without significant differences between them. Furthermore, NAA at 2.5 ppm gave the great number of branches per plant over the two seasons. In addition, expressive increase in the leaf area was recorded for all treatments in the second season comparing with the first one, however, the shade 3 treatment gave the highest leaf area over the two seasons estimated by 730.87 cm and 772.8 cm, respectively. The treatment of NAA caused a high and significant increase in the total chlorophyll content over the control during the two seasons estimated by 1.15 and 1.72 mg/g, respectively followed by Kaoline treatment. In contrast, a great accumulation of dry weight was observed with the shade 3 treatment that gave 30.03 % and 30.22%, for the first and second season, respectively followed by NAA treatment. Kaoline caused a significant increase in TSS % compared with the control. High vitamin C content was recorded by the NAA treatment with significant differences comparing with the control. Concerning fruit firmness, shade 3 has a significant effect on firmness over the two seasons that estimated by 30.55 and 30.98 inch/cm 2 , for the first and second season, respectively followed by Kaoline and CaCO 3 treatments. In addition, the foliar application by NAA increased significantly fruit set % that estimated by 13.10 % and 8.83 % for "888 hybrid" and "Alissa F 1 ", respectively over the control. Concerning the total fruit yield, the shade 3 treatment recorded an increase estimated by 10.45 and 10.68 ton/fed over the control for "888 hybrid" and "Alissa F 1 ", respectively as a mean performance of the two years followed by NAA treatment. According to the previous results, it can recommended under high temperature spraying tomato plants by NAA at 2.5 ppm combined with intercropping with maize at three meters apart at the same side of ridge planted with tomato which enhanced different vegetative growth parameters as well as the quantity and quality of fruit yield.
INTRODUCTION
Tomato (Solanum lycopersicon L.) belongs to the Solanaceae family, is one of the most important vegetable crops grown in Egypt and worldwide because of its wide adaptability, high yielding potential as well as suitability for variety of uses in fresh or processed and food industries. Tomatoes also produce large amounts of important primary and secondary metabolites which can serve as intermediates or substrates for producing valuable new compounds. As a model crop, tomato already has a broad range of tools and resources available for biotechnological applications, either increased nutrients for health-promoting biofortified foods or as a production system for high-value compounds (Li et al., 2018) .
Among the abiotic factors, temperature is the main environmental factor affecting the plant growth and development as well as physiological and biochemical characters (Fu et al. 2015a; Zhang et al. 2017) . In Egypt, a large number of tomato varieties are grown, most of them lost their potential due to genetic deterioration, biotic and abiotic factors. Hence, heat stress is the most important determinants of the continuity of the tomato production in Egypt in the late summer period. The day/night temperatures during this period i.e., from June to August rise above the optimal temperature for tomato development, especially for flowering and fruit set. Consequently, the fresh market tomato prices arise about 400% to 500% during this period of the year with inferior fruit quality (Elsayed et al., 2015) .
The phytohormone auxin plays as prominent role in regulating acclimation to high temperature in plants and high temperature boosts the level of free auxin (Sun et al., 2012; Wit et al., 2014; Zheng et al., 2016) . The results of Franklin et al., (2011) indicated that the high levels of auxin was required in an adaptive response to heat stress.
In this regard, the foliar spray application of NAA at variable concentrations significantly increased the fruit yield of tomato and the nutrient contents which increased also in the majority of cases (Alam and Khan, 2002) . Also, foliar application of NAA significantly increased fruit yield, number of fruits and average fruit weight of bell pepper. Total chlorophyll, ascorbic acid and nitrate reductase activity were also increased (Sridhar et al., 2009) . Recent studies indicated that the bioregulators i.e., IAA, IBA and NAA enhanced tomato growth in the field at the concentration of 100 mgL -1 (Olaiya and Adigun, 2010) . The effects of these bioregulators on tomato fruit yield and quality have also been reported by (Olaiya, 2010a and Olaiya et al., 2010) .
On the other hand, anti transpirants are safety chemical compounds whose role is to harden plants against stress as a method of reducing the effect of stress (Abd Allah, 2017) . There are different types of anti transpirant i.e., stomatic, which only affects the stomata, reflecting materials and film-forming which stops almost all transpiration (Nasraui 1993) . Reducing transpiration is the useful role which played via anti transpirant by preventing the excessive loss of water to the atmosphere via stomata (Khalil, 2006) . Kaoline, alumino-sillicate (Al 4 Si 4 10 (OH) 8 ), is one of these substances. It is white non-porous, non swelling, low abrasive, fine grained and plate-shaped clay mineral that easily disperses in water and is chemically inert over a wide range of pH (Creamer et al., 2005) . Kaoline reduces leaf temperature by improving the vapor pressure tendency between leaf surface and bulk air, which is the driving force behind transpiration. This means that the water use efficiency and the ratio of carbon dioxide assimilation are enhanced, especially under conditions that induce water loss through transpiration, such as high temperature combined or not with high intensity solar radiation.
Calcium is well known by its vital role in regulating a number of physiological processes in plants at tissue cellular and moecular levels that influence both growth and responses to environmental stresses (Waraich et al., 2011) . Kolupaev et al., (2005) reported that exogenous application of Ca +2 promotes plants heat tolerance, decrease the malondialdehyde (MDA) content (lipid peroxidation product) and stimulate the activities of guaiacol peroxidase and catalase which could be the reasons for the induction of heat tolerance. Taylor et al., (2004) illustrated that higher transpiration and temperature levels enhance water uptake, thereby increasing the transport of Ca to the leaves via the xylem. However, under same conditions, the transport of water to fruits is reduced due to competition with the leaves, and thus translocation of Ca to fruits is also restricted causing increasing of fruits infection with bloosm end rot (Adams, 2002) .
Shading is another factor to overcome the harmful effect of high temperature on tomato plants. Dorais et al., (2001) found that, the benefit of shading on tomato quality minimizing blossom end rot as well as cracked skin and high light intensity can lead to several disorders in development and appearance of tomato fruit that affect quality. Also Jones (1992) indicated that shading resulted in increasing water content in shaded plants through enhancement of leaves capacity for absorbing radiation and decreasing reflection.
Both genetic improvement and cultural practices such as planting time, plant density and soil irrigation managements must be employed simultaneously to reduce the negative impacts of abiotic stresses in general. Hence, the aim of the current study was to assay the role of Kaoline ,CaCO 3 and growth regulators (NAA) in addition to two levels of shading in lessening the harmful impacts of high temperatures on agricultural production of two commercial hybrids of tomato i.e., "Allissa" and "888".
MATERIALS AND METHODS
Two field experiments were elaborated at El-Baramoun farm, Mansoura Research Station, Dakahlia Governorate, during two successive summer seasons of 2014 and 2015. Tomato seedlings of two commercial hybrids "Alisa hybrid F 1 " and "888 hybrid" at 35 after seed sowing were transplanted on 18 th and 15 th of May in the first and second season, respectively. Seedlings were transplanted at 50 cm apart on one side of ridge. Plot area was 12 m 2 (3 lines × 4 m long ×1m width). The agricultural practices of tomato production were followed as the recommendation of the Ministry of Agriculture. The experimental design was in split plot since cultivars were in the main plot and the treatments were in the sub plot with three replicates each one contained six treatments arranged as follow: 1. Foliar spray with NAA (2.5ppm) 2. Foliar spray with Purshade (CaCO 3 )1% 3. Foliar spray with Kaoline (Aluminum silicate) Al 4 Si 4 10(OH) 8 2.5%, 4. Shade 2: intercropping with maize (Zea mays L.) hybrid "311"at two meters apart at the same side of ridge planted with tomato 5. Shade 3:intercropping with maize (Zea mays L.) hybrid "311" at three meters apart at the same side of ridge planted with tomato and 6. control treatment (Spraying with tap water)
Purshade is a plant protector against solar stress contains 62.5% calcium carbonate and 37.5 % inert ingredients by weight in organic forms. Seeds of maize plants were sown 15 days before tomato transplanting in both seasons. Foliar application was applied four times starting at 30 days after transplanting and repeated every 15 days intervals during growth season. Also air temperature during the two seasons of this work is presented in Table 1 . 
Data recorded: 1-Vegetative growth traits and chlorophyll content in leaves:
Five plants were randomly taken from each plot at 65 days after transplanting to determine vegetative growth traits as expressed on plant height (cm), number of leaves, number of branches per plant and leaf area (cm 2 ) as well as fresh weight (g/plant). Dry weight (%) of plant was calculated according the following formula:
Chlorophyll content (mg/g) in leaves was estimated as the method described by Goodwin (1965) .
2-Fruit set and yield components
Five plants selected randomly from each plot were labeled to determine fruit set % according to the formula:
Tomato fruits at the pink stage were picked weekly during the harvest season and the number of fruits per plant and total yield (ton/fed.) were recorded. Unmarketable yield% was calculated according the following formula:
3-Fruit quality
Ten ripe fruits per replicate were randomly selected to measure fruit length and diameter. Total soluble solids % (TSS) was estimated using a hand refractometer. Vitamin C content was estimated according to Sadasivam and Balasubraminan (1987) . Fruit firmness was measured by pleasure tester from the two sides of five fruits of three quarter pigmentation using stainless steel borer 10 mm diameter. The relative response over control for different vegetative growth parameters, yield components and fruit quality traits was calculated according to the following formula:
Where: ti: the average performance of a trait the two seasons under the effect of ti treatment; c: is the mean value of corresponding control over the two seasons.
Statistical Analysis:
After the collection of data from the different treatments, statistical analysis was accomplished to obtain the analysis of variance (ANOVA) according to Sendcore and Cochran (1980) . The mean performance representing the effect of the tested treatments was compared by least significant value LSD method at 5%.
RESULTS AND DISCUSSION a) Vegetative growth parameters and chlorophyll content:
The mean performance of the following parameters i.e., plant height, number of branches per plant, leaf area, dry weight % and total chlorophyll was estimated under the effect of the individual treatments as well as their interaction and are presented in Table 2 .
1-Effect of the hybrids:
Significant differences were observed between "Alissa F 1 " and "888 hybrid" tomato hybrids for plant height at 5% of probability level. In addition, the "888 hybrid" gave the highest plant height estimated by 64.22 cm and 64.20 cm, in the first and second season, respectively. In general, the mean performance of "888 hybrid" grown under high temperature was better than "Alissa F 1 " concerning number of branches per plant, leaf area, total chlorophyll and dry matter ( Table 2) . 
2-Effect of the treatments:
The majority of vegetative growth parameters showed an increase comparing with the untreated control regardless the effect of the hybrids, except dry weight and total chlorophyll. Hence, shade 2 treatment gave the highest plant height in the first season (66.50 cm) while, the same trait gave the highest value by the NAA treatment in the second season (66.83 cm). Similar findings were reported by Shokar (2014) when applied two level of shading on tomato and found that the highest plants of tomato were recorded by planting pigeon pea, as a shadow plants, 50 cm apart (shad1), followed by growing pigeon pea 100 cm apart (shade 2). Concerning number of branches per plant, NAA gave the highest number of branches estimate by 9.80 and 10.31 in the first and second season, respectively. For leaf area, it could be observed that, expressive increase in leaf area was recorded for all the treatments in the second season comparing with the first one however, the shade 3 treatment gave the highest leaf area over the two seasons estimated by 730.87 cm and 772.8 cm, respectively. The treatment of NAA caused a high and significant increase in the total chlorophyll content over the control during the two seasons estimated by 1.15 and 1.72 mg/g, respectively followed by Kaoline treatment. In contrast, a great accumulation of dry weight was observed by the shade 3 that gave 30.03 % and 30.22%, for the first and second season, respectively followed by NAA treatment.
The relative response over control for vegetative growth parameters and chlorophyll content based on the average performance of the two seasons were calculated and presented in Fig. 1 . It could observe that, both NAA and shade 2 gave equal effect on plant height as recorded 29.47% increasing over control treatment. While Kaoline treatment gave 20.51 % over control in plant height followed by shade 3 and Caco 3 . On the other hand NAA treatment recorded the highest increase over control in number of branches, leave area and total chlorophyll. While best response for dry weight increase over control is induced by shade 3 that increased by 3.629% over control (Fig. 1) .
3-Effect of the interaction:
The interaction between the tomato hybrids and the studied treatments was significant for the vegetative growth parameters. Estimation of the relative increase or decrease over control for each hybrid could give an overview. In general, "888 hybrid" demonstrated superior values in plant height comparing with "Alissa F 1 " across the all treatments. On the other hand, NAA treatment was the best one over the two tomato hybrids that gave the highest plant height in both seasons. Concerning number of branches per plant, "888 hybrid" continued superior over "Alissa F 1 " for the most tested treatments. Also, the treatment of NAA gave the highest number of branches per plant over the two tomato hybrids.
For leaf area, there was a high interaction between the hybrids and treatments during both seasons. Where "888 hybrid" demonstrated its superiority over "Alissa F 1 " in regard to the most investigated treatments. On the other hand, the effect of shade 3 gave the highest leaf area over the two seasons for "888 hybrid"that recorded 909.70 cm 2 and 852.3 cm 2 , for the first and second season, respectively.
As for dry weight, the obtained data showed that highly interaction between the treatments and tomato hybrids. In this context, NAA treatment gave the highest dry weight for "Alissa F 1 " whereas, shade 3 treatment recorded the highest dry weight in "888 hybrid". For the total chlorophyll content, there was a significant increase of the investigated treatments where the performance of "888 hybrid" which was superior over "Alissa F 1 " across all the treatments. Moreover, NAA treatment has the best effect among the investigated treatments concerning total chlorophyll content. Similar findings were reported by El-Tohamy et al., (2008) on egg-plant and Sridhar et al.,(2009) on bell pepper they mentioned that (NAA increased plant height, number of branches, and dry weight. These results may be due to that growth promoter (NAA) increased nitrate reductase activity (NRA), a key enzyme in control of nitrogen assimilation, is target of several regulatory processes.
The increase in chlorophyll content was obtained through current study may be due to a decrease in chlorophyll degradation (Whapham et al., 1993) . Furthermore, under high temperatures, degradation of chlorophyll a and b is more pronounced in young leaves compared with developing leaves (Karimet al., 1997 and 1999) . Such effects on chlorophyll pigments content or photosynthetic apparatus were suggested to be associated with the production of reactive oxygen species (ROS) (Camejo et al., 2006 and Guo et al., 2006) . Also, heat stress induces in respiration and photosynthesis and thus leads to shortened life cycle and diminished plant productivity (Barnabas et al., 2008) .
b) Fruit set and yield components 1-Effect of the hybrids:
The mean performances of the following traits; fruit set percentage, number of fruits per plant, total yield (ton/feddan), non marketable yield percentage in both seasons were estimated and are presented in Table 3 . Significant differences were obtained for the studied traits between the two tested tomato hybrids through field evaluation experiments over the two seasons under heat stress. In general, "888 hybrid" demonstrated significant increasing in fruit set % comparing to "Alissa F 1 " estimated by 64.15% and 44.67%, respectively as the average mean of the two seasons. Also, the mean performance of "888 hybrid" was higher than "Alissa F 1 " for both number of fruits per plant and total yield ton/fed (Table 3) .
2-Effect of the treatments:
The relative response over control for fruit set and yield components based on the average performance of the two seasons was calculated and presented in Fig. 2 . The application of growth regulators, anti transpirants and shading treatments significantly increased fruit set %, no. of fruits per plant, total yield, and decreased the non marketable yield percentage during both seasons (Fig. 2) . According to the results, tomato plants grown under sahde 3 and NAA recorded the highest values of fruit set and other yield components traits, respectively. In addition, shade 3 and NAA, caused the highest increase in fruit set over the control estimated by 31.32 % and 22.96 %, respectively. Similar conclusion was detected for no. of fruits and total yield regarding the effect of shade 3 and NAA. While the treatment of Caco 3 caused a significant decreasing in non marketable yield estimated by -36.24 % over the control (Fig 2) . 
Effect of the Interaction:
The interactions between all the applied treatments including foliar application as well as shading within the two cultivars were estimated and are presented in Table 3 . Regarding fruit set %, the shade 3 treatment gave the highest fruit set % for both "888 hybrid" and "Alissa F 1 " estimated. In addition, the foliar application by NAA increased significantly fruit set % comparing with untreated plants that estimated by 49.13% and 68.39 % for "Alissa F 1 " and "888 hybrid", respectively for the first season. Similar finding was observed for number of fruits per plant except in the first season the foliar application with NAA on"888 hybrid" plants resulted in inferior number of fruits estimated by 26.1 fruits/plant.
Concerning the total yield per feddan, the shade 3 treatment caused an increasing estimated by 10.31 and 10.23 ton/fed over the control, in the first and second season, respectively for "888 hybrid" followed by NAA treatment. On the other hand, Caco 3 gave the less amount of increasing in the total yield with "Alissa F 1 " which estimated by 3.53 and 2.08 ton/fed over the untreated plants. The behavior of the nun marketable yield as percentage of the total yield did not differ much since the same treatments that caused yield increasing consequently increased the non marketable yield. The high yielding which obtained by shading treatment (Shade 3), may be attributed to the increasing water content in shaded plants which increased the ability of leaves in absorbing radiation and decreasing reflection. In the same line, Nangare et al. (2015) found that 35% shade net brought improvement in quality and yield of tomato grown in semi-arid region. Cantore et al., (2008) found that inner fruit temperature of the plants treated by Kaoline was 4.4℃ lower than the control. Moreover, marketable yield of Kaoline -treated plants were 21% higher than those measured in the control plants. The same authors also found that Kaoline treatment did not affect on the total soluble solids contents, fruit dry matter, juice PH, or tomato fruit firmness. They concluded that the use of Kaoline -based particle film technology would be an effective tool to alleviate heat stress and to reduce water stress in tomato production under arid and semi-arid conditions. Both shading and anti transpirants had positive effects comparing with the high NAA which was more efficient followed by Kaoline treatment, then Caco3 and the shade 3 treatment, compared with control. These results have great interest because the previous mentioned treatments are slightly considered direct reason for the dry matter production and distribution in shoots of tomato plants as affected by different treatments. It was clearly that the performance of untreated plants was inferior this might be due to either trivial synthetic capacity or due to degeneration of chlorophyll as a result of heat /oxidative stress effects (Munns and Tester, 2008; Grewal 2010) . Many authors reported that under heat stress, degeneration of chlorophyll a and b was more remarkable in developing leaves (Guo et al., 2006) . Such effect on chlorophyll or photosynthetic apparatus was as evidence to be related to the production of reactive oxygen species (Larkindale and Knight, 2002; Camejo et al., 2005) .
Applying Kaoline as foliar application enhanced rose plant acclimation to high temperatures levels under greenhouse conditions in tropical regions (Yuly et al., 2011) . In addition, Moftah and Al-humaid, (2002) demonstrated that the positive effect of Kaoline which might be contributed to its mechanism in reducing leaf temperature, transpiration rate, improvement of plant water status and maintaining biomass production and to the superiority of Kaoline particle film in regulating plant performance and chemistry, reducing water loss by plants and reduced leaf temperature by 2.5˚C approximately at midday compared to plants non-sprayed with Kaoline.
The results obtained here, support the findings of Abd El- Aal-Faten et al., (2008) and Saif El-Deen and Abd El-Hameed (2010). Furthermore, the positive effect of NAA on increasing vitamin C benefits that it reduces hydrogen peroxide, which preserves cells against reactive oxygen species (Zbynek et al., 2008) and plays a vital role in resistance to oxidative stresses such as heavy metals and salts (Taqi et al., 2011) and this reflected rather on the plant growth and yield.
Heat stress affects a wide series of both biochemical and physiological responses within the plant cells (Warren et al., 2011; Hochberg et al., 2013) . A water deficit in plant tissues could be happen which in turn lead to injury of cell membranes and reduction in transpiration rates, protein synthesis and ion uptake. Plant growth regulators are a common horticultural practice that used to improve yields (Latimer et al., 1992) . Plant growth regulators can affect rooting, flowering, fruiting and fruit growth, leaf or fruit abscission senescence, regulation of some metabolic processes and plant resistance to temperature or water stresses (Rakesh et al., 2018) . These bioregulators serve as inhibitor for the genetic and environmental barriers, manipulate source sink relationship and stimulate the translocation of photo assimilates thereby helping in better retention of flowers and fruits (Dulizhao et al., 2000; Arora et al.,2014; Kannan et al., 2009) .
In current study, flower set, productivity and other related parameters has been increased as a result of foliar application with different substances including plant growth regulator, NAA anti transpirant and shading treatments. These findings could be applied for tomato grown under heat stress conditions in the late summer season period in order to relieve the harmful effects of high temperature in this time. Furthermore, this effect could be enhanced through planting the recommended hybrids and varieties of tomato that possess genetic ability to grow under such stresses. On the other hand, to improve tomato production during this critical period, it is very much essential to generate local varieties well-adapted to grow under heat stress conditions during this period. Recently, various global and regional seed companies have developed a few high yielding and disease, insect resistant varieties but the majority does not show stability performance under the local environmental conditions. In this regards, combining both exogenous applications mentioned here and the adapted varieties could be a provident approach for continuity of tomato production under the target environment of Egypt. c) Fruit quality: 1-Effect of the hybids:
The following fruit traits; fruit length, fruit diameter, TSS, vitamin C and fruit firmness were estimated for both tomato hybrids "Alissa F 1 " and "888 hybrid". The mean performances of these traits were calculated and are presented in Table 4 . Generally, it appears from the Table, that significant differences between the two hybrids "Alissa F 1 " and "888 hybrid" were observed regarding fruit length and fruit diameter. Regarding TSS and vitamin C, close values were obtained in both tomato hybrids. On the other hand, significant differences were obtained regarding fruit firmness between "Alissa F 1 " and "888 hybrid" where the last one have fruits more firm than "Alissa F 1 " estimated by 31.10 inch/cm 2 .
2-Effect of the treatments:
On the other hand, regardless the effect of the used hybrids, diverse effect was obtained from the tested treatments on the behavior of the fruit quality traits. In this respect, shade 3 caused high and significant differences in fruit length comparing to the control in both seasons followed by NAA treatment. Furthermore, the same treatments caused the same effect for fruit diameter 7.02 and 6.85 cm, over the first and second season, respectively.
While, a limited variation was observed in TSS values that obtained from the application of the different treatments. In general, Kaoline treatment caused significant increase in TSS compared to the control. High vitamin C content was recorded by adding NAA treatment with significant differences comparing to the control. Similar effect caused by Caco 3 and Kaoline without significant differences between the both treatments during the first season on vitamin C content. Regarding fruit firmness, shade 3 treatment has a significant effect on firmness over the two seasons that estimated by 30.55 and 30.98 inch/cm 2 , for the first and second season, respectively followed by Kaoline and Caco 3 treatments (Fig. 3) . Moreover, the combination of high temperature as well as long time of exposure could inactivate the pectinesterase and polygalacturonase enzymes; thereby reducing the fruit firmness (Duoduo et al., 2018) .
Effect of the Interaction:
The interaction between all treatments including foliar application of growth regulators, anti transpirants, shading and the two hybrids significantly affected on fruit quality as compared with the untreated plants (Table 4) . Regarding fruit length, the response of "888 hybrid" was higher than "Alissa F 1 " comparing to corresponding control for all treatments during the first season. This situation differed in the second season where "Alissa F 1 " exhibited high performance over "888 hybrid" for all tested treatments. However, the NAA treatment maintained its effect over the two seasons for "888 hybrid". The same fact was detected for "Alissa F 1 " since the same NAA treatment recoded the best one over the two seasons. Regarding fruit diameter, similar response was observed for both tomato hybrids "888 hybrid"and "Alissa F 1 " which were affected by shade 3 treatment that gave the great fruit diameter comparing to corresponding control as well as the other treatments. For total soluble solids, foliar spraying of Kaoline at the concentration of 2.5% was the only treatment that caused positive increase in TSS content in both tomato hybrids however this increase was significant over the two seasons except "888 hybrid" in the first season.
Concerning vitamin C in tomato fruits, it was observed that the high effect of the different treatments comparing to corresponding control over the two seasons in "Alissa F 1 " was more than "888 hybrid". This increase in vitamin C concentration reached its maximum level by NAA treatment followed by Kaoline in "888 hybrid". However this increase was less comparing to its corresponding control in "888 hybrid ". This result agree with Sridhar et al., (2009) who studied the effect of foliar spray of naphthalene acetic acid (NAA) on Bell pepper and found that NAA significantly increased total leaf chlorophyll, ascorbic acid and nitrate reductase activity. Finally, fruit firmness trait represent one of the most important fruit quality that affected directly by heat stress. In this context, positive response was observed for the majority of applied the treatments with "888 hybrid". Since both shade 3 and Kaoline treatments increased significantly fruit firmness when applied to "888 hybrid" (Table 4 ). 
CONCLUSION
According to the obtained results, it can be concluded that in order to alleviating the harmful impacts of high temperature on tomato it can be recommended that applying NAA and suitable shading model. According to current finding, NAA caused significant increase in chlorophyll content, fruit set % and vitamin C while a great accumulation of dry weight was observed with the shade3 (intercropping maize at three meters apart at the same side of ridge planted with tomato) that gave 30.03 % and 30.22%, for the first and second season, respectively followed by NAA treatment. On the other hand kaoline caused a significant increase in TSS%. Concerning fruit firmness, shade 3 has a significant effect on firmness followed by Kaoline and CaCO 3 treatments. The amount of fruit yield increased by the shade 3 estimated by 10.45 and 10.68 ton/fed over the control for "888 hybrid" and "Alissa F 1 ", respectively as a mean performance of the two years followed by NAA treatment.
